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THE MINNESOTA Ac~DEMY OF SCIENCE 
ZOOLOGY 
A LIFE HISTORY STUDY OF THE YELLOWTHROAT, 
GEOTHLYPIS TR/CHAS 1 
P. B. HoFSLUND 
University of Minnesota, Duluth 
The Y ellowthroat is one of our most abundant and most widely 
distributed warblers, and one that " ... is possessed of unusual indi-
viduality" ( Chapman, 1907: 254). It has received a great deal of 
attention in the literature, and yet until Stewart's paper (1953) much 
of what was known about the bird came from fragmentary observa-
tions and the studies of single nests by Shaver ( 1918) and Mousley 
(1933). 
METHODS." 
I began visits to the study areas in the latter part of April each 
year and continued to make almost daily visits until the latter part 
of August. A total of 1330 hours was spent in the field from the time 
of arrival of the first male until the beginning of the fall migration in 
the four year study. 
The search for nests was a time consuming part of the study. The 
most satisfactory results were obtained by watching the female carry-
ing nesting materials. This method, however, was successful only in 
areas where the terrain was such that the arrival and departure of the 
female could be watched from a superior vantage point. It was sin-
gularly unsuccessful in other areas. Some nests were located by flush-
ing the female from the nest. The female Y ellowthroat ordinarily 
leaves the nest silently under the cover of vegetation, not flying until 
she is many feet away from the nest site. The final and most success-
ful way of locating nests was to watch the male and female when 
they were feeding young birds in the nest. 
The usual life-history study methods were employed, such as band-
ing, weighing, and nest watching from blinds. Adult birds were caught 
in a top-opening type of trap (multi-celled Glenhaven warbler trap) 
as even using nestlings as bait failed to entice them into a side-open-
1 The present study was undertaken as a thesis problem in partial fulfillment of the re-
quirements for the degree of Doctor of Philosophy at the University of Michigan. The 
work was begun near Ann Arbor in the spring of 1948 and was continued there in 1949. 
Further study was made at Duluth, Minnesota during the summers of 1950 and 1951. 
The author is especially indebted to Dr. H. W. Hann of the University of Michigan under 
whose direction the study was made, and to Dr. A. J. Berger, field companion, who helped 
immeasura.bly with some of the field problems. 
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ing trap. The use of nestlings, however, proved to be the most suc-
cessful bait for the adults. It was necessary to wait until the nestlings 
were 7 or 8 days old before they could be used in this manner, in 
order to prevent additional hazards to a nestling which might leave 
the nest prematurely. Substitution of water, a mirror, and mounted 
birds for nestlings was tried, but none of these methods was success-
ful. The latter three baits were used during the migration and court-
ship periods also, but ·with no more success than I had at nesting 
time. Most nests were placed in such a position that nest traps could 
not be used; however, one female was caught in this manner. 11 ad-
ults and 85 nestlings were banded. Of these, a male and a female, 
banded as adults in 1948, returned to their same nesting territories 
in 1949: a nestling, also banded in 1948, returned as a breeding fe-
male in 1949 to a territory about 5/6 of a mile from the nest where 
she was hatched; and a female banded in 1951 was found dead in 
1953 about 100 yards from the place where she was banded. These 
were the only known returns during the 4 years of the study. 
No adult birds were collected for the purpose of determining 
sub-species. Specimens in the Museum of Zoology at the University 
of Michigan, the Museum of Natural History at the University of 
Minnesota, and the collection at the University of Minnesota, Duluth 
Branch, indicate that the breeding birds of both southern Michigan 
and northern Minnesota are Geothlypis trichas brachidactyla. 
THE STUDY AREAS: (See Maps) 
Ann Arbor: The place in which the work was carried on near Ann 
Arbor is located in Section 27, Ann Arbor Township, Washtenaw 
County, Michigan, about one mile east of the University of Michigan 
Campus. It consisted essentially of a marsh formed by the Huron 
River and its backwaters. 
Shrubs play an important part in the ecology of the Y ellowthroat, 
and prominent among the shrubs were Alders (Alnus rugosa), Nine-
bark (Physocarpus opulifolius), Black Raspberry (Rubus occidental-
is), Willow (Salix spp.), and the Red-osier Dogwood (Cornus stolon-
ifera). Herbaceous. plants that provided cover and sites for nest at-
tachment were chiefly Compositae in the drier places, Slough grass 
(Spartina pectinata) and tussock sedge (Carex stricta) in the mod-
erately wet places, and Cat-tails (Typha latifolia and T. angustifolia) 
with such associated plants as Sparganium sp., Pontederia cordata, 
Acorus calamus, and Sagittaria latifolia in the wetter areas. Beggar-
ticks (Bidens sp.) and stinging nettle (Urtica dioica) were especially 
noticeable in late summer for they with a tangled mass of other herb-
aceous plants made some territories very difficult to cross. 
The most commo.n nesting associates of the Y ellowthroat were the 
song sparrow (Melospiza melodia), alder flycatcher (Empidonax 
traillii), eastern goldfinch (Spinus tristis), yellow warbler (Dendroica 
petechia), redwinged blackbird (Agelaius phoeniceus), catbird (Dum-
etella carolinensis), swamp sparrow (Melospiza georgiana), and the 
longbilled marsh wren (Telmatodytes palustris). 
Duluth: The Nortondale Tract, site of the new campus of the Univer-
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MAP 1. The 1948 Study Area, Ann Arbor. Territories are shown in their ap-
proximate sizes and shapes by the solid lines. Nests are indicated within a 
territory by a number corresponding to the number of the attempt. 
sity of Minnesota, Duluth Branch, is located in the northwest quar-
ter of Section 14, Township 50 North, Range 13 West, St. Louis 
County. Its boundaries are city streets of Duluth. About ¾ of the 
original 160 acres in the tract were formerly hayfields. They still 
have large amounts of domestic grasses in them. From the southeast 
corner to the northwest corner of the tract, the land rises from an ele-
vation of 450 feet to 625 feet above sea level. The wooded parts of 
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MAP 2. The 1949 Study Area, Ann Arbor. Territories are shown in their 
approximate sizes and shapes by the solid lines. Nests are indicated within a ter-
ritory by a number corresponding to the number of the attempt. 
the area were confined mainly to the northwest portion and to the 
banks of a small creek in the eastern part of the tract. Springs and 
low spots in the meadow give a marshy character to some of the land 
and it is here that most of the Y ellowthroat territories were found. 
Patches of Alder (Alnus rugosa) are found in the northern parts of 
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MAP 3. The 1950 Study Area, Duluth. Territories are shown in their ap-
proximate sizes and shapes by the solid lines. Nests are indicated within a ter-
ritory by a number corresponding to the number of the attempt. 
the study area, and on the hillsides are many brushy areas consisting 
mainly of beaked hazelnut (Corylus rostrata), rose (Rosa sp.), red-
osier dogwood (Cornus stolonifera), red raspberry (Rubus idaeus var. 
strigosus), thimbleberry (Rubus parvifiorus), bush honeysuckle (Dier-
villa lonicera), and gooseberry (Ribes cynosbati). There was only one 
cat-tail (Typha latifolia) area on the tract and this was a small one. 
Carex (C. stipata and C. retrorsa) areas were limited, but two of them 
were utilized as nesting sites by Yellowthroats. 
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I 
J:I 
MAP 4.- 'Jhe 1951 Study Area, Duluth. Territories are shown in their-ap-
proximate sizes and shapes by the solid lines. Nests are indicated within a: ter-
ritory by a number corresponding to the number of the attempt. · 
The savannah sparrow (Passerculus sandwichensis), clay-colored 
sparrow (Spizella pallida), alder flycatcher (Empidonax trailli); song 
sparrow (Melospiza melodia), and the Veery (Hylocichla fuscescens), 
along with the Yellowthroat were the most common nesting birds of 
the.area. 
SPRiNG ARRIVALAND TERRITORY ESTABLISHMENT: 
Ann Arbor: Although male Yellowthroats were noted a few miles 
from Ann Arbor as early as April 24, 1948 and April 30, 1949, it 
was not until May 1, 1948 and May 2, 1949 that the first males ar-
rived on the study areas. Within five days after the first arrival, the 
bulk of the Yellowthroats were on the study area. 
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The natural secretiveness of the females plus their habit of feeding 
quietly on the ground or in the midst of the densest vegetation made 
them much more of a problem to locate than the males. In areas 
where the terrain provided particularly good cover, females were not 
seen sometimes until the nests were found. In areas where searching 
was less difficult, the first females arrived a week to ten days after the 
first males. Usually, there seemed to be little actual combat between 
males until after the arrival of the females. This behavior provided a 
clue to the arrival time of females in sections that were difficult to 
search. 
In the Ann Arbor region the resident Yellowthroat males were 
first to arrive. The migrating males arrived in the second week of 
May, in both 1948 and 1949, after most of the resident males were 
on their territories. The first arrivals showed signs of territorial be-
havior almost immediately after they arrived. In contrast, the Yellow-
throat males that were considered as transients moved leisurely from 
tree to tree and bush to bush in company with other migrating warb-
lers, and generally, in areas that were not suitable for their nesting. 
The above observations refer to males only. Female Yellowthroats 
were seen only on established territories. 
According to the records of Wood (19 51 : 416-17) for southern 
Michigan and Campbell (1940:208) for Lucas County, Ohio, some 
50 miles south of Ann Arbor, the arrival dates for the vanguard of 
resident Yellowthroats during 1948 and 1949 were average. The rela-
tion, then, of the migration to average daily temperature readings is 
of some importance. Figures 1 and 2 show this relationship during 
1948 and 1949. In 1948 the bulk of the male Yellowthroats arrived 
between May 1 and May 6, a period characterized by average daily 
temperatures that were above normal. The sharpest rise in residential 
population came near the end of this period of high temperatures at 
a time when the rise was the greatest. In 1949 the average daily t~m-
perature rose sharply during the period from April 28 to May 5, and 
on May 5 it was over 20° above normal. Again, the greatest increase 
in the male Yellowthroat population came during the period of sharp-
est temperature rise. In both 1948 and 1949 the high temperature 
readings during the first week of May were followed by .a sudden 
temperature drop, and with this drop there was a suspension of the 
flow of Yellowthroats into the study area. No new male Yellow-
throats arrived until the temperatures again rose above the normal 
reading. 
In 1949, the first known arrival for female Yellowthroats was five 
days earlier than the first known arrival in 1948. There also appeared 
to be a short period of arrival for the bulk of the females as compared 
to the apparent spread of arrival during 1948. Perhaps there was 
some correlation between the very high daily temperatures of the 
preceding week in 1949. In 1948 the average daily temperatures 
more closely approached the normal readings. It is likely, however, 
that my own inexperience in recognizing clues to the arrival of females 
was a contributing factor to the disparity between patterns as ob-
served in 1948 and 1949. 
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Territory as it is used in this discussion is defined as "any defended 
area" (Nice, 1941 : 441) . The boundaries of the individual territories 
were determined by recording the location of the singing perches 
from day to day, and were substantiated by the daily presence within 
these boundaries of the resident male, and his actions when other 
male Yellowthroats were trespassers. 
Territory was established by the male on arrival and it was de-
fended ( except as noted in the later section on parental care) more or 
less constantly during the breeding season. On several occasions the 
female was seen to defend the territory against other female Yellow-
throats, but was never seen to pay much attention to intruding males. 
In general, there was not a great deal of fighting between Yellow-
throat males until the female arrived. It increased in tempo until 
mating occurred and then it ceased almost entirely, being resumed 
again during renesting when courtship attracted nearby males. Fight-
ing before the arrival of the females was sporadic, generally lasting 
for only a few seconds, or at most, a few minutes, but one such alter-
cation involving three males lasted over an hour. These three birds 
were from a group of six males that occupied an area divided be-
tween only two males in 1948. 
Fighting, whether it occurred during the initial establishment of 
territory or after the female arrived, followed a general pattern. It 
started with protest notes and was followed by a silent chase. The 
chase was usually ended with the participants singing their typical 
songs from nearby perches. 
Out of the 43. 6 acres of the Ann Arbor study area deemed suitable 
for Yellowthroat nesting, 30.8 acres were utilized in 1948. Despite an 
increase of seven Yellowthroat pairs in 1949, only 0.8 of an acre 
more was used. There was an average population of one pair of Yel-
lowthroats to 2.0 acres in 1948 and one pair to 1.5 acres in 1949. 
Territories ranged in size from 0.5 to 7 .1 acres (Maps 1 and 2). 
Duluth: The first Yellowthroats were recorded on May 21, 1950 and 
May 15, 1951 on Minnesota Point, a migration focal point about 
seven miles south of the study area. These were transient birds trav-
eling in company with other warblers along the brushy sand dunes of 
the Point. The first birds on the study area were resident birds, and 
they were seen on June 2, 1950 and May 21, 1951. As was true in 
Ann Arbor, they arrived during periods of high daily temperatures 
(Figures 3 and 4). 
Some females were noted among the first arrivals on Minnesota 
Point in 1950, and they were present on the Nortondale Tract a day 
after the first males were seen there. In 1951 the first female was not 
seen on the Point until one week after the males had arrived, but at 
least one was present on the study area four days after the arrival 
of the first males. This disparity between the migration patterns of 
Duluth and Ann Arbor may have been because of out-of-ordinary 
weather conditions. In Duluth, the spring of 1950 was cold and ex-
tremely stormy. Snow fell as late as May 16. The spring of 1951 was 
more normal in Duluth, but in southern Minnesota there wer~ un-
seasonable snow storms. There are no published reports on average 
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FIGURE 1. The Arrival of Male and Female Yellow-throats ill the 1948 
Study Area. Solid squares represent males, open squares the females. Each 
block represents one individual. The variations from normal temperature are 
given by the irregular lines. 
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FIGURE 2. The Arrival of Male and Female Yellow-throats ill the 1949 
Study Area. Solid squares represent males, open squares the females. Each 
block represents one individual. The variations from normal temperature are 
given by the irregular lines. 
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FIGURE 3. The Arrival of Male and Female Yellow-throats in the 1950 
Study Area. Solid squares represent males, open squares the females. Each 
block represents one individual. The variations from normal temperature are 










16 18 20 2·2 24 26 28 30 I 3 
~ 
5 7 9 13 t5 
FIGURE 4. The Arrival of Male and Female Yellow-throats in the 1951 
Study Area. Solid squares represent males, open squares the females. Each 
block represents one individual. The variations from normal temperature are 
given by the irregular lines. 
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arrival dates for Duluth, but Roberts (1936:270) gave the average 
arrival date for the Yellowthroat in Minnesota as May 14. Thus, it 
would appear that in 1950, and perhaps 1951, there was a delay in 
the arrival of the bulk of the Yellowthroat population in Duluth. 
Establishment of territory and territorial behavior was similar to 
that displayed in Michigan. 
I estimated that approximately 50 acres of the Nortondale Tract 
were suitable as nesting grounds for the Y ellowthroat. For the most 
part it was difficult to check accurately, but about 35 acres were used 
in 1950 by 15 pairs of Yellowthroats, or one pair to 2.4 acres. In 
19 51 there were 17 pairs on about two acres more, or one pair to 
2.2 acres. Of those pairs studied, the size of the territories ranged 
from 0.4 to 1.5 acres (Maps 3 and 4). 
It is not surprising to find great variation in the sizes of individual 
territories. These vary with the pugnacity of the males, the desir-
ability of the particular location, the number of individuals seeking 
territory, the amount of land available for nesting, and other condi-
tions. It does seem strange that the Duluth study area, with appar-
ently more acreage suitable for Yellowthroat nesting, should have 
generally smaller territories. I believe that the answer lies in the for-
mer use of the Nortondale Tract. Up to 1947, when the land was 
acquired for the site of the new campus, a large part of the Tract was 
regularly cut for hay. Since 1947, shrubs have invaded these former 
hayfields. This provided new nesting grounds for the Y ellowthroat, 
but because it was so recent, the greatest competition is still over the 
long established "preferable" spots, which has generally limited the 
size of the territories. The bulk of the Yellowthroat population of the 
Nortondale Tract is confined to an area smaller in extent than that 
found in the Ann Arbor area. 
The fact that the birds I studied did invade areas that had pre-
viously been defended by other males, and the fact that the original 
boundaries were resumed during second nestings in Ann Arbor 
raises the question as to whether the type of territoriality exhibited 
by Yellowthroats truly represents Classification A (Mating, nesting, 
and feeding ground for young) or B (Mating, nesting, but not feed-
ing ground) as given by Nice (1941: 457). All of my observations of 
pair formation, copulation, nesting, and roosting were within the 
boundaries of the territory as it was delineated shortly after the 
male arrived. Probably the territorial limits in a large territory are not 
defended with the vigor that a relatively small area around the nest 
is. The only actual fighting at the extreme limits of large territories 
that I observed occurred when a female was present near the boun-
daries. This also brings up the question as to whether the limits as de-
fined by singing in some territories may not have been more repre-
sentative of "home range" rather than "true territory" Burt (1946: 
20) defined home range as, "The area around the home region that 
the animal traverses in its normal activities of food gathering, mating, 
and caring for young .... " The 7.2 acres that one male Yellowthroat 
appeared to occupy, because he had regular singing perches around 
the boundaries, were representative probably more of home range 
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than territory. It was doubtful that he vigorously defended this whole 
territory, but roamed over it, because there was no other Yellow-
throat to stop him. 
SEXUAL RELATIONSHIPS: 
The simplicity of the courtship display and the fact that copula-
tion usually takes place on the ground where the birds are well hid-
den by the vegetation makes this particular phase of the Yellow-
throat's life history very difficult to observe. The display mostly seems 
to be an invitation by the female to coition. This invitation consisted 
of a fluttering of the wings accompanied by a rapid series of chip-
ping notes, the chittering call. In Minnesota, on at least three occa-
sions, the chittering was replaced by a low, almost inaudible twitter-
ing, somewhat similar to notes given by young birds when they are 
begging for food. Several times, both in Minnesota and Michigan, I 
heard the female give the chitteri11.g call while holding nesting ma-
terial in her beak. The only action of the male that could be inter-
preted as a courtship display was his sidling along a branch, which 
was followed each time by a sparring with his mate. This was ob-
served twice, but in neither case was the action followed by copula-
tion. 
Immediately before and during copulation the female crouches 
low, raises her tail, and literally vibrates. The male repeats notes sim-
ilar to those given by the female, flies to her, and mounts for copula-
tion, holding his head far back. At least sometimes, he gives chitter-
ing notes during copulation. The whole action is over very quickly, 
the coition taking only a matter of three or four seconds. 
The actions and calls of the female occasionally attract other males 
to the territory. At these times she shows no fidelity to her mate, but 
will accept coition from any of the males. Once after the desertion 
of the second nest by a resident pair, I found a strange male vying 
with the resident male for the attentions of the female. The two males 
were in constant strife during most of three hours that I observed 
them. The resident male copulated with the female at least once dur-
ing this period. After this coition neither male approached the female, 
and during the latter part of the third hour fighting between the two 
males died down. After this period of inaction, I saw the intruding 
male watching intently from a tree within the territory; he then 
dropped to the ground and apparently copulated with the female, for 
there was a great deal of chittering. The resident male appeared im-
mediately and drove the other male away, whereupon the intruding 
inale left the territory and was not seen again. A few minutes later 
the female appeared with nesting material in her bill and began con-
struction of the third nest. 
On only one occasion was I sure that a different male had replaced 
the resident male in the territory for the second nesting. 
SINGING: 
Wee-ti-tee, my interpretation of the most typical of the phrases 
heard in Michigan and Minnesota, resembles the witchity of literature, 
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but I was unable to distinguish a "ch" sound in any of the songs of 
the birds to which I listened. Individual variations are frequent, but 
most of the males ( which generally have only one song type) sing 
either this song or a two-syllabled phrase, wee-tee. Song variations 
are of several types; in all, 12 different individual songs were noted. 
The most common of the variations is caused by the accenting of 
different notes of the phrase, for example, wee-ti-tee or wee-ti-tee. 
Other variations include rises in pitch, a B sound in the first syllable, 
and a slurring of the last syllable providing a yer ending. The most 
distinctive song of them all was a weo, weo, weo. I found no appre-
ciable difference between the songs of Michigan and Minnesota birds. 
The typical song consists of three parts, and songs are ordinarily 
given in series. The average number of songs per minute was four, 
with a maximum of nine. I have counted as many as 250 songs in an 
hour, and on the basis of shorter counts, I estimated that during the 
height of the song period some males may sing as many as 300 songs 
in an hour. Stewart (19 5 3: 103) had a maximum song count of 26 
songs in a five-minute period. Sometimes the series may continue in 
an almost uninterrupted rhythm for an hour or more, but usually 
they are interrupted after 15 or 20 minutes by resting periods of 
from 5 to 30 minutes. 
Singing continues from the day of arrival of the male until the on-
set of the molt. It diminishes in intensity during the time when the 
young are being cared for in the nest, but in Michigan where there 
were two broods, it was resumed with the same frequency at the sec-
ond nesting. that was found during the first. I believe that the dual 
season of song mentioned by Chapman (1907:255) can be explained 
by the diminishing intensity that occurs when the young are being 
cared for by the male, and the resumption of song when the second 
nest is started. I noted an apparent dual season in Michigan, but not 
in Minnesota. Occasionally, singing is resumed after post-nuptial 
molt, but it is sporadic. During the singing season, individual males 
may be heard singing every hour of the day from shortly before sun-
rise until sunset. Windy and cold weather act as deterrants, and usu-
ally there is a slackening during the warmer hours of a summer day. 
The Flight Song: The season for the flight song is the period be-
tween mating and the end of nesting. It appears to be primarily a 
warning to the female, for it was heard most frequently when I first 
entered a territory, or when the female was off the nest. On several 
occasions while I was watching a female that had suddenly come into 
view, the male gave a flight song. Immediately my attention was 
drawn from the female to the male, and when I again turned to look 
at the female she had disappeared. It may be that, as it did in my 
experiences, it serves to attract attention away from the female, thus 
r,iving her a chance to slip away undetected. The only response I have 
ever seen a female make to a flight song was to disappear. 
The flight song may originate while the bird is in a straight-line 
flight or on a perch, but it usually follows a general pattern that can 
be recognized from its very beginning. Either bounding into the air 
from his perch or breaking his straight-line flight, the male rises si-
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lently with little bounding motions until he reaches a peak in his 
climb. The peak may be only 10 or 15 feet from the ground, but when 
it is reached the bird bursts into a jumbled series of twittering notes, 
ending with a phrase or two of · his regular song. During the silent 
bounding rise and the period of song, the body of the male is in 
constant flutter, the tail bobbing down and up with each note, and the 
wings quivering as though the bird was under an intense emotional 
strain. Usually the flight song ends with the male returning to his 
favorite song perch. Sometimes the flight song is repeated almost im-
mediately, but usually it is given at less frequent intervals. 
Any male may be expected to break forth into this type of song, 
but it is more noticeable in certain individuals. From a total of 57 
flight songs recorded in 1949, one male was heard singing 27 of them. 
Stewart (1953: 103) during nine hours of observation counted one 
flight song to 56 ordinary ones. 
My earliest record of a flight song was one given on May 8, 1949 
and the latest was one beard on August 7 of the same year. 
Call Notes: The usual call note is a "protesting" tchat, which is 
expressed by both male and female, and though it has a sparrow-like 
quality, it usually is distinctive enough to recognize that it comes from 
a Yellowthroat. It signifies anxiety, and often toward the latter part 
of the nesting season, it indicates that there are young birds nearby. 
When the bird is very perturbed a sharp, expressive tick or chip is 
used. The female is likely to keep giving this note almost continu-
ously when the young birds are being handled. 
A wren-like brrrr is heard frequently when another bird enters the 
territory. I once heard a female use this call to summon her mate. 
Usually the female need only to come out in the open and the male 
will join her immediately, but this time he did not come until she 
uttered this call; then he left his perch and flew directly to her. 
The call notes used as an invitation to coition and during copula-
tion are discussed in the section on sexual relationships. 
Still another call, heard frequently at one nest but not recorded at 
any other, was a low warbling given by both male and female when 
the male brought food to the nest. 
The Nest: 
Nesting Site: In general, the nests were in the drier and more 
open areas of the territory, but there were several exceptions as can 
be seen by the following table: 
Michigan Minnesota Total 
1. In relatively dry situations 30 10 40 
la. Over standing water ( deepest 
was four inches) 8 4 12 
2. Away from trees and bushes 34 4 38 
2a. In close association with a 
bush or tree 4 10 14 
Water was found close to all of the nests studied, but it did not 
seem to be the prime requisite to the choice of nesting sites. During 
the first two years of study I did not see a Yellowthroat drink or 
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bathe, and I was about to conclude that open water served only an 
indirect purpose in the Yellowthroat's life history. However, while 
checking the breeding rhythm of a female in the 1950 study area on 
a particularly warm and muggy day, I noticed that she left the nest 
at quite frequent intervals, returning again to her brooding a minute 
or so later. I noticed that the top of her head seemed to be wet, so I 
took particular care to find out where she was going the next time 
she left the nest. Following a similar path to the previous trips she 
went directly to a small puddle a few feet from the blind, and with-
out any hesitation stepped in with a fluttering of wings and with 
typical bathing movements shook water over the top of her head and 
back. This performance was observed five times in two hours. Seem-
ingly it served to cool her. . 
Although the vegetation types differed, all nesting areas had a 
similarity of vegetational cover, in that all were in or near marshy 
areas, and all territories had brushy thickets either in the territory or 
close by. These thickets are of great importance in the nesting cycle 
of the Yellowthroat. They serve as feeding stations and singing 
perches for the adults, and when the young leave the nest, parents 
usually lead them to one of these thickets where the young remain 
until they approach independence. 
The character of the vegetation that will provide the immediate 
surroundings for the nest is an, if not the, important element in se-
lection of the site for nest placement. It gives concealment to . the 
nest and to the parents as they approach and leave the nest; provides 
protection to the young from the sun while they are in the nest; con-
cealment during the period they cannot fly; and provides some food 
and a small amount of nest materials. 
The nest typically was placed in a vegetational cover of from 1.5 
to 2.0 feet in height, but there were extremes of from 0.5 to 7.0 feet · 
recorded. The extremes were in quite dissimilar areas, one being in 
short meadow grass and the other in a cattail marsh. With the excep-
tion of nests placed on hummocks, all of the nests placed directly on 
the ground were in the higher and drier parts of the study areas. The 
average base height above the ground for 36 nests in the Ann Arbor 
area was approximately 90 mm. and for 14 nests in the Duluth area 
about 96 mm. The highest a nest was placed above ground was 283 
mm. This placing of a nest above ground is an adaptation particularly 
valuable in marshy areas where a heavy rainfall might raise the water 
level enough to inundate the nest. Only 6 of the 49 nests for which I 
have data were placed directly on the ground, and two of these were 
on hummocks that served to raise them above the floor of the marsh. 
The following are the average base heights at which 49 nests were 
found: 
May 1-15 12 mm. (1 nest) 
16-31 58 mm. (5 nests) 
June 1-15 62 mm. (10 nests) 
16-30 69 mm. ( 13 nests) 
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July 1-15 152 mm. ( 9 nests) 
16-31 70 mm. ( 4 nests) 
August 1-15 172 mm. ( 7 nests) 
As the season progresses the vegetation naturally grows to a 
greater height, and, as can be seen by the average base heights, as 
the season progressed the height at which the nest was placed gener-
ally was also higher. With only two exceptions, subsequent nests 
were placed at a greater height than the preceding ones. The two ex-
ceptions can be explained by the fact that the subsequent nests were 
both moved from areas of lush vegetation to areas where the growth 
was relatively sparse. It was also true that all nests that were placed 
exceptionally high above ground were built in July and August, the 
period when the vegetation reached its greatest height. Further, nests 
sites that were considered as unusual most frequently were found late 
in the nesting season. Perhaps this is correlated with extremely high 
vegetation in places that normally would be used for nest placement. 
It also should be pointed out that the period between July 16 and 
July 31, a period when the average height of nest placement dropped, 
contained the two nests that had been moved to sites where the vege-
tational cover was much shorter than at the sites of the previous nests. 
The Nest and Its Construction: The typical nest is a bulky affair 
with the exterior composed of coarse grasses and deciduous tree 
leaves, and the inner cup of fine grasses, or rarely, rootlets. Stewart 
(1953:108) found three distinct layers, something that I failed to 
note in the nests I examined. In one atypical nest only the materials 
and the construction commonly found in the lining were present. This 
nest, loosely woven of fine grasses and flimsy in appearance, with-
stood the weight and activities of a Yellowthroat and a Cowbird 
(Molothrus ater), which were successfully brought to fledging. The 
materials of the nest, often reflecting the character of the nest site, 
regularly blend into the surroundings so well that the nest is exceed-
ingly difficult to find. 
Six nests were collected and weighed in the laboratory. Their re-
spective weights were 5.8, 6.9, 9.0, 9.1, 11.5, and 18.0 grams. These 
weights were taken incidental to an analysis of their components made 
to determine what materials were used in nest building. The lightest 
nest was composed entirely of fine grasses and the heaviest and bulkiest 
of Sparganium blades and fine grasses. Two of the nests, constructed 
by the same female, were analyzed to determine the relative amount of 












9.0 gr. 100% 
Nest 2 




9.1 gr. 100% 
159 
THE MINNESOTA ACADEMY OF SCIENCE 
The deciduous leaves in the above two nests were from red oak 
(Quercus rubra), ash (Fraxinus sp.), swamp white oak (Quercus 
bicolor) and willow (Salix sp.). Only dead leaves were used, many 
being quite skeletonized. The coarse stems were mostly from the 
Compositae and Labiatae families. Only dead stems were used. The 
general materials and relative proportions in the above two nests, I 
believe, would be typical for most Yellowthroat nests in this area. 
The average measurements for 50 Yellowthroat nests were: Out-
side diameter, 86 mm; inside diameter, 56.7 mm; inside depth, 46.2 
mm; outside depth, 77.8 mm. 
The female selects the spot for the nest and does all of the nest 
building. Bent (1953:547) has one observation of a male carrying 
nesting material, but this would be unusual. The male assumes the 
duty of protecting the territory and the female while the building goes 
on. When I first appeared in a territory where nest building was in 
progress, the male frequently flew to the female as though trying to 
drive her to the ground. This maneuver usually succeeded, the female 
seeking concealment on the ground. She seldom resumed her building 
until I had moved away. The maneuver was observed at other times, 
for example, when there was competition over a mated female, and 
when a female was feeding young, but never so frequently as during 
the nest-building period. 
There is a strong tendency for the female to move secretly during 
the period of nest construction, sometimes going down into the vege-
tation as much as 30 feet away from the spot where she is building. 
Occasionally, however, a continuous protesting note given over real 
or fancied dangers attracts attention when she otherwise might escape 
notice. Bits of nesting material that she carries in her bill reveal her 
occupation. During the building of her second nest she is still more 
difficult to observe. The increased height of vegetation hides her more 
effectively, and there seems to be a greater tendency to enter this 
vegetation several feet from the nest site. 
In building, the female starts with a platform of a few grasses and 
leaves and gradually weaves the outer cup into place, finishing it in 
about two days. The lining is then added in approximately two more 
days, and the whole nest is finished in four or five days. This can be 
accomplished in a shorter time. One late nest was finished in three 
days and two were completed in two days each. Forbush and May 
(1939:450) have a statement that the Yellowthroat requires a little 
over a week to complete nest building. None of the nests that I ob-
served took longer than five days, and as the observations of Pitelka 
(1940:5), Jacobs (1938:260), Walkinshaw (1941:7), and Ken-
deigh (1952:268-69) indicate, Wood Warblers generally build their 
nests in less time than a week. 
Nest building usually takes place in the morning; the earliest that I 
saw a female with nest material was at 7: 18 A.M., but by that time 
a platform had been laid, presumably because of the small amount of 
material present, t_hat morning. Generally, I found that work ceased 
about 11 :00 or 12:00 o'clock, depending on the heat of the day, and 
was not resumed until next morning. As regards to season, the earliest 
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nest was found on May 18, 1949, apparently on the first day of con-
struction. The latest, a nest containing young about six days old, was 
found on August 13, 1949. The later nest probably was started about 
July 20. 
The greatest number of nests known to have been built by a single 
female was three. I have little doubt that there were at least three 
other cases during 1948 and 1949 where a single female built at least 
three nests in a single season, and it was highly probable that one of 
these females built four nests. · 
EGGS AND EGG LAYING: 
The Eggs: The Yellowthroat eggs when first laid have a pinkish 
translucence, and at this time they are very fragile, often crushing 
under the slightest pressure. When incubation has progressed two or 
three days the eggs become glossy-white, and have a stronger shell. A 
wreath of fine cinnamon-colored dots usually mark the larger end of 
the egg. These wreathes vary in the amount of marking, and after 
several days of incubation may appear to be much darker in color 
than those on freshly-laid eggs. Some of the dots approach a black 
coloration. 
The average diameters for 31 eggs that I measured were 17. 63 
x 13.69 mm. This is very close to the averages of 17.5 x 13.3 mm. 
given by Bent (1953:547). My data are too few to make any positive 
statement, but it appeared that eggs which had a greater length to 
width proportion than was the normal condition were laid by young 
females. I noticed no progression in size from larger to smaller, or 
vice versa, in eggs within the same set. 
After the eggs had been incubated two or three days, the pinkish 
translucency that characterized the fresh eggs disappeared. and was 
replaced by a glossy-white. Some of the eggs, however, became a 
glossy-white' only on the larger end, and the remainder of- the shell 
retained its translucency for a few days more. Later in the incubation 
period the translucent area became a dull bluish-white. None of these 
eggs hatched. An examination of seven of them revealed embryonic 
development in all except one; four containing embryos 3-4 mm. in 
length, two had not progressed beyond the primitive streak stage, and 
the remaining egg was apparently infertile. Within certain limits, the 
change from the pinkish translucency to glossy-white was useful in 
determining the time when the eggs might hatch. In five sets of eggs 
it took either two or three days to make the color change. Based on 
an average incubation period of 12 days, the eggs should hatch nine 
or ten days after the change took place. One nest can be used as an 
example to illustrate this determination. On July 15 when I found 
the nest, the four eggs were still in the pinkish translucence. On July 
16, one egg was pinkish, the other three white. I estimated that the 
eggs should hatch on July 26 or 27. Two of the three eggs ( one egg 
disappeared from the nest) hatched on July 26, the third on July 27. 
Unfortunately, the egg that had retained its translucency longer than 
the others was not marked, so I am not sure that it was the one that 
hatched last. 
161 
THE MINNESOTA ACADEMY OF SCIENCE 
Egg Laying: Six Yellowthroat nests were found before the first egg 
was laid, and of these, four had the first egg laid two days after the lin-
ing was completed. In one of the remaining nests a cowbird egg was 
laid the day after the lining was completed, and the Yellowthroat de-
serted the nest without laying. In the other nest a cowbird egg was laid 
two days after the nest was completed; there was still only one egg the 
next day, but a day later a Yellowthroat egg and another cowbird egg 
were added. I found no difference in the time between the completion 
of the lining and the laying of the first egg in late nestings. 
In all observed instances with complete data, the eggs of a clutch 
were laid on successive days. Apparently, all eggs were laid in the 
morning, probably between the hours of 6: 00 and 9: 00 A.M. 
One banded female was known to have laid at least 11 eggs in one 
season. Three other females were believed to have laid at least that 
many. 
The earliest known laying date in southern Michigan was on May 
19, 1949; in Minnesota it was June 4, 1951. In southern Michigan it 
is usual for Yellowthroats to have two broods, in northern Minnesota 
one. This undoubtedly is correlated with the later arrival of breeding 
birds in Duluth as compared to Ann Arbor, because the first Yellow-
throats arrive at least two weeks earlier in Ann Arbor; nesting has 
started there even before the first males reach the breeding grounds 
in Duluth. Roughly, the normal temperature readings during the 
breeding season are ten degrees lower in Duluth than in Ann Arbor: 
Ann Arbor Duluth 
May 57.9 °F. 47.3 ° F. 
June 67.5 57.2 
July 73.3 63.9 
August 69.8 62.6 
It can be seen from the above figures that the average temperatures 
increase until July when they begin a gradual decrease. A second 
nesting in Ann Arbor did not occur if the young of the first nesting 
were not out of the nest before the middle of July. If this means that 
generally Yellowthroats have reached the point where they will no 
longer be stimulated to lay eggs by the second week of July, then 
based on the average arrival figures (Figures 3 and 4) the critical 
period will have been reached by the Yellowthroats breeding in Du-
luth by the time the first brood is out of the nest. I believe there is a 
modification of this critical period if the nesting cycle has not been 
completed, that is where ,nests have been destroyed before at least 
one brood was produced, but in neither Ann Arbor nor Duluth did 
this modification appear to extend beyond the third week of July. 
There is probably some correlation with the availability of food (lar-
val forms of Lepidoptera, a favorite Yellowthroat food, decrease af-
ter the first of July) for the young, temperature, and local conditions 
such as the state of the nesting site. 
I found the average set of Yellowthroat eggs to be four. Table 1 
shows the comparison between the number of eggs laid in the first 
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nests and those I considered as subsequent nestings, both renestings 
and second nestings. There seemed to be no significant lessening or 
increasing of number of eggs per set in later nests. None of the nests 
given in Table I were parasitized by cowbirds. 
Table 1. CLUTCH-SIZE IN YELLOWTHROAT NESTS 
First N estings Subsequent Nestings 
Number of Eggs Number of Nests Number of Nests 
1948 1949 1950 1951 1948 1949 1950 1951 
5 3 0 0 1 0 1 1 0 
4 2 1 5 0 1 2 0 1 
3 1 0 0 1 1 0 0 0 
2 2 0 0 0 0 0 0 0 
1 0 0 0 0 1 0 0 0 
Average 3.8 4.0 4.0 4.0 2.6 4.3 5.0 4.0 
Average for all first nestings 3.9 
Average for subsequent nestings 3.8 
In the three nests containing both cowbird and Yellowthroat eggs 
where the laying was followed from first to last egg, the addition of 
cowbird eggs did not influence the number of eggs laid by the Yellow-
throat. 
Incubation: When the female is incubating, she is the very picture 
of alertness, assuming a position low down in the nest with her head 
and tail slightly elevated. She changes position frequently, but I have 
never approached a nest without finding her facing me. Undoubtedly, 
she was aware of my approach before I ever reached the nest. She is 
a "close sitter", at times leaving only when I would reach down and 
touch her. She usually does not fly from the nest, but slips over the 
edge and scuttles mouselike into the protective vegetation. After mov-
ing she may fly, but after the first two or three days of incubation she 
is more likely to remain on the ground close to the nest. Seldom is 
she seen at these times, but she makes herself known by a frequent 
· chipping. Injury feigning is rare during the incubation period. 
Incubating is done entirely by the female. The male protects the 
territory and does, on occasion, bring food to the incubating female. 
The female sits on the nest for long periods of time as evidenced 
by Stewart's ( 1953: 109) overall average of 16 minutes off the nest 
compared to 61 minutes for each sitting. My observations on the in-
cubation rhythm was limited to two nests during the last two days of 
incubation. These two females averaged 36 minutes on the nest with 
the longest time spent on the nest at any one period, 59 minutes. 
During a continuous four hour watch, one female averaged 87 per 
cent attentiveness as compared to 13 per cent inattentiveness. 
A total of nine nests was found before the completion of the clutch 
of eggs, but only one of the nine produced any Yellowthroats. At 
this one nest ( counting from the day the last egg was laid to the day 
the first egg was hatched) the incubation period was 12 days. This is 
in agreement with the findings of Bums (1915:286), Kendeigh 
(1945:159), and Stewart (1953:109). 
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One female was known to have incubated at least 20 days on eggs 
that did not hatch before she deserted the nest. This was the only nest 
observed that was deserted because of a failure of eggs to hatch, but 
it is an indication that the incubating instinct will last long enough in 
the Yellowthroat to insure hatching if the development within the 
egg has been delayed for some reason. 
Hatching: The eggs hatched at various times during the day, and 
a complete clutch sometimes hatched within a couple of hours. In 
two nests an egg hatched about 16 hours after the hatching of the 
previous egg (See Table 2). The female ate the egg shells at the only 
nest where I observed the disposal of the shell fragments. She ate a 
half-shell in 30 seconds. 
At five nests eggs that did not hatch disappeared from the nest. At 
three of these nests the unhatched egg disappeared on the third day 
after the other eggs had hatched; at another nest one egg disappeared 
on the third day and the other on the fourth; and at a fifth nest two 
eggs disappeared on the fourth day. I found three nests where the 
unhatched eggs remained in the nest. Unhatched eggs that disappear 
from the nest, I believe are removed by the adult Yellowthroats. At 
every nest where an egg had disappeared I searched the ground im-
mediately around the nest to see if the young had pushed it out in 
their maneuverings, but I was never able to find one. Possibly the 
adults are stimulated to remove them for the same reasons they are 
stimulated to remove excreta. 
Table 2. HATCHING TIMES OF CERTAIN YELLOWTHROAT EGGS 
Nest Date of Time Number of 
No. Hatching Exam·ned Egg,; Hatc1-,"d Remarks 
4-48 June 12 3:20 P. M. 3 Down dry. Young hatched 
by time I arrived. 
13 10:30 A.M. 1 Down dry. Young hatched 
between 6:00 P.M.-10:30 
A.M. 
8-48 17 3:15P.M. 2 Down wet. 
10-48 12 7:14 A.M. 4 Down dry. Entire brood 
hatched betwen 6:00 P.M. 
and 7:14 A.M. 
11-48 12 9:20 A.M. 1 
10:10 A.M. 1 
3-50 July 3 10:40 A.M. 1 Down wet. 
11:01 A.M. 1 
1:40 P.M. 1 
5-50 13 8:00 P. M. 3 Down dry. 
14 5:00 A.M. 0 Still one egg unhatched. 
15 2:00 P.M. 1 Down wet. 
6-50 26 3:30 P. M. 2 Down dry. 
27 8:30 A.M. 1 Down wet. 
THE NESTLING PERIOD: 
Growth and Development: The following description of the growth 
and development of Yellowthroat young is based upon the observa-
tions of over 120 nestlings, but the average weights and measure-
ments are from a brood of four that I was able to check until the day 
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they left the nest. Stewart ( 1953: 110) also took measurements and 
weights of a Yellowthroat brood. 
The newly hatched Yellowthroats are almost naked. A few wisps 
of wet, sepia-brown natal down are found on the cephalic and dorsal 
tracts. The skin is dark orange, and the inside of the mouth is a deep 
red. The margin of the bill is a pale yellow. Faint lines denoting the 
feather tracts can be seen on the backs and wings. The young are able 
to raise their heads and will gape in response to a noise. The eyes are 
not open. Measurements of newly-hatched young were found to vary 
from 20-28 mm. One bird at this age weighed 1.74 grams. 
One day old: Average weight, 2.5 grams; average length, 28 mm; 
average primary length, 1.5 mm. The eyes are still unopen and except 
for the natal down, which is now dry and fluffy, they are naked. 
Two days old: Average weight, 2.8 grams; average length, 33 mm; 
average primary length, 2 mm. With the exception of the anal circlet, 
all the feather tracts can now be distinguished. 
Three days old: Average weight, 3.2 grams; average length, 36.4 
mm; average primary length, 3.4 mm. They are still relatively naked, 
helpless looking creatures, and the eyes are still closed. 
Four days old: Average weight, 5.5 grams; average length, 40.2 
mm; average primary length, 5.8 mm. Stewart (1953: 110) and I 
differ on the age at which the eyes are first open. He stated that they 
open for the first time on the fifth day. On the 120 birds that I ex-
ami.ried the eyes were open on the fourth day, although only by a slit. 
The birls show little fear, but will struggle to move off the scales when 
being weighed, and often will give a little chipping call when removed 
from the nest. The most noticeable feature is in the ventral tract where 
the yellow feathers show through the feather sheaths. In some in-
dividuals these feathers do not appear until the birds are five days old. 
Five days old: Average weight, 7.3 grams; average length, 43.5 
mm; average primary length, 11.2 mm. From this day on the changes 
are rapid. The eyes are wide open, and for the first time the birds 
show definite signs of fear. When they are handled they struggle and 
protest vociferously. 
Six days old: Average weight, 8.5 grams; average length, 50 mm; 
average primary length, 17 mm. The feathers of the abdominal tract 
are at least partially unfurled, and the anal circlet shows yellow for 
the first time. 
Seven days old: Average weight, 9.8 grams; average length, 54.5 
mm; average primary length, 20. 7 mm. The feathers of the dorsal 
tract have begun to unfurl, and the olive tips of these feathers con-
trasting with the yellow of the abdominal feathers makes a very pleas-
ing picture. The young show, surprising activity and agility. They 
struggle vigorously when handled, and it is difficult to replace them in 
the nest in such a way that they will remain. One bird of this age 
escaped when I was handling it, and within 10 minutes had travelled 
over 40 feet. It crossed a creek bed, avoiding water that was two or 
three inches deep in some spots. The bird was not being pursued at 
this time. 
Eight days old: Average weight, 10.8 grams; average length, 60 
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mm; average primary length, 21 mm. Contrary to Bent's statement 
(1953 :550), "Under normal conditions they remain at the nest until 
the tenth day" and Forbush and May's intimation that they remain 
two weeks at the nest, all Yellowthroats that I have studied left on 
the eighth day of nest life or earlier. 
The primaries are unfurled about half their length, and though the 
birds cannot fly, they travel on the ground with great alacrity. They 
can climb a wire netting with ease, and a 10-inch netting proved to be 
no barrier for them. The tail feathers are noticeable for the first time, 
although they are only about 4 mm in length. 
In most nests the young of the brood are in quite similar stages of 
development. In only one nest that I observed was there a decided 
difference in plumage. The different birds in this nest at the age of 
six days had feathers comparable to those of five, six, and seven-day 
old birds. They all left the nest on the same day. 




Age in days when first flight was successful: 
11 days 
12 days 
Age when immatures were first noted feed-
ing on their own, although still attended 




Age when young were last seen being at= 





















* It should, of course, be noted that any of these stages might have been reached a day 
and possibly even earlier than when they were observed. 
Parental Care: Bent (1953: 550) said that continuous brooding is 
not essential after the eighth day. Stewart (1953: 111) stated that 
there is little or no brooding after the second day. In the nests that I 
observed, the young were brooded regularly for the first three or four 
days after they hatched. During the first day the female is on the nest 
almost constantly, and she may be approached within a foot or two 
before she will leave. By the third day she is more apt to leave when 
a person approaches, and by the fourth day she spends most of her 
time off the nest searching for food. 
The brooding is done solely by the female, but the male assists 
with the feeding. A total of 50 feedings at one nest over a period of 
17. 5 hours was distributed as follows: 
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Male fed the young-12 times. 
Male brought the food, female ate it-6 times. 
Male brought the food, female fed the young-7 times. 
Female brought the food, fed the young-25 times. 
Food is gathered at varying distances from the nest depending on 
where it is available. The maximum observed distance was approxi-
mately 300 feet, the minimum at the nest itself. Territorial boundaries 
seem to be observed no longer after the eggs hatch, for it is common 
occurrence to see both male and female cross over into the territories 
of other pairs to get food, and with little complaint from the regular 
occupants. The most common food that I observed being fed to the 
young was insect larvae, most of which were Geometrids. In addition, 
harvestmen (Phalangidae), various Orthopterans, adult Lepidoptera, 
argiope spiders, and on one occasion a wasp (Sphecidae) were iden-
tified while being fed to the young. 
Number of feeding visits: Shaver found the average feeding visit 
to be once every 2.6 minutes on the seventh day. Mousley gave a 
general rate of once every ten minutes. 
There was considerable variation in feeding rates at different nests 
in my study, or even at one nest on different days. At one nest on the 
morning of the seventh day, I found an average feeding rate of once 
every 6.8 minutes, and on the next morning once every 20 minutes. 
I have a record of one feeding in 2.5 hours at one nest. This was on 
· the afternoon of the fifth day. 
Sex of the bird doing the feeding: Shaver found the male bringing 
food a little more often than the female; Mousley found the female 
bringing the food a little more often than the male; I found about 
equal distribution. Shaver did say that after five or six days the par-
ents share the work of feeding equally. 
Types of food: The types of food are generally similar in all re-
ports. One item reported by Shaver I consider unusual. She men-
tioned 10 seeds as part of the items fed to the young. Twomey 
(1945:195) made mention of vegetable matter being found in stom-
achs of adult Yellowthroats, and Townsend (1905) also found seeds 
in stomachs of Yellowthroats. From my observations on the manner 
of feeding and the food that was fed the young, I believe ·that vege-
table matter is not a regular part of the Yellowthroat's diet, at least 
the diet of the young. It may be that it is picked up incidental to the 
gathering of insects. 
Nest Sanitation: Nest sanitation measures were shared by both 
parents. The fecal sacs, which usually appear a few seconds after the 
young are fed, either are eaten or carried away. The female is more 
likely to eat them during the period when she is brooding than during 
the remaining time the young are in the nest. Parents were observed 
carrying excrement more than 1000 feet before disposing of it by 
dropping. Excreta voided in the nest during the last two days of nest 
life often were left there, the parents either not noticing them or were 
not stimulated to remove them. After the young are fed, the parents 
usually wait for the sac to be extruded. One male, frightened away 
before the young voided, came back to the nest, picked up the sac, 
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and then flew away. During a total of 50 observed feedings, 23 sacs 
were voided by the young. Of this number, the male ate six and car-
ried two away, while the female ate eight and carried seven away. 
Excreta were mostly carried away according to both Shaver and 
Mousley, and the duty was shared nearly equally. 
Leaving the Nest and Subsequent Development: The young of the 
same brood may leave within a few minutes of each other or hours 
apart. There was no apparent coaxing on the part of the adult to en-
tice the young from the nest, although calls of the parents may have 
excited them enough to hasten their departure when there was a 
disturbance at the nest. There was some indication that additional 
pressure was placed on the young by the failure of the adults to bring 
food to the nest. For example, on the day before the young left one 
nest, they were fed on the average of once every 6.8 minutes over a 
period of 1 ½ hours. The next day, over the same time interval, they 
were fed on the average of once every 20 minutes. 
When the young leave the nest they climb over its edge and move 
into the high grass or a nearby bush. For the first day or two they 
usually may be found within a few feet of the nest site, but as the 
primaries develop and the wings become stronger they move into an 
adjacent thicket or woods. The parents in one area where there were 
no suitable thickets led their young from the nesting area across to a 
woods on the opposite side of some railroad tracks. In one area the 
young birds were found in a willow thicket just a few feet from their 
nest 31 days after they had fledged. 
After the young leave the nest they pass through several recogniz-
able stages of development: 
Non-fiying stage 8-11 days of age. 
Early fiying stage 11-20 days of age. 
Semi-independent stage 20-30 days of age. 
Independent stage 30 days of age and over. 
There is, of course, individual variations in the time these stages are 
entered (See Table 3). The Yellowthroat and the Ovenbird are very 
similar in these developmental stages, and some of the terms used by 
Hann (1937: 192) were adopted. The age at which the young birds 
reached these stages was also similar. 
After the young birds leave the nest they remain in separate places 
on the ground or in bushes and do not move far unless they are dis-
turbed. This period of inactivity lasts long enough for the primaries 
to develop and the wings to strengthen so that short flights can be 
made. By the age of 11 days, flights of a few feet are possible and the 
period of learning how to fly has now begun. Parents and young travel 
from area to area in search of food. Some of the movements from 
place to place are quite extensive. At the age of 14 days the young 
of one nest had moved over a thousand feet from their home territory. 
At the age of 20 days this same group was back in its original terri-
tory. Usually the young are quiet at the beginning of the early flying 
stage, and sometimes they are so well hidden that their presence goes 
undetected. The young are separated at this time, but toward the end 
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of this stage they come together in family groups. In Michigan the 
female cared for some of the young for a week or ten days between 
the first and second broods, after which the male assumed the care of 
the first brood. By this time the young were well into the flying stage. 
By the time the young birds have reached 20 days of age their 
tails have grown out and their wings have strengthened so that they 
are no longer the awkward flyers that they were during the early part 
of the flying stage. This improvement in flying seems to mark the 
entrance into the semi-independent period. Young birds now resemble 
the female, but the throat and breast are olive in contrast to the 
brighter yellow of the adult bird, the yellow rim of the mouth is still 
evident, and the legs have a thick appearance compared to the more 
slender legs of the adults. The adults, or adult in the case of the first 
brood of a double-brooded pair, provide part of the food, but the 
young can be seen getting part of their own. They are not as secretive 
as they were in the earlier stages, and at times they show a great 
curiosity. They still beg for food, but they are not so closely tied to 
their parents, and so are less discriminate as to the adults from which 
they beg. Such was the case of one group of immatures, who at 33 
days of age were still being fed by their male parent in a neighboring 
territory. At this time the adult birds of this territory had a brood of 
their own still in the nest. The semi-independent young would follow 
these adults, and their begging provided such a stimulus that the food 
was given to them rather than to the rightful brood. This occurred 
three times during a three hour watch and was noted two days in 
succession. 
Complete independence of Y ellowthroat young is reached at an 
age of 30-34 days. The longest that any young birds were seen under 
the care of their parents was 26 days after they left the nest, but 23 
and 24 days were common. Toward the end of the semi-independent 
stage a post-juvenal molt begins to replace the olive of the throat with 
yellow, and at this time a band of olive often separates the yellow of 
the throat and upper breast from the white of the abdomen. After 
reaching independence some of the young are almost indistinguish-
able from the adult female, although a few still retain the olive color 
of the lower breast. In late August and early September some of the 
young males get a trace of the black mask around their eyes. 
No difference was noted between the first and second broods in the 
time necessary to reach full independence. 
After the young leave the nest, the adults seem constantly in search 
of food. One male was known to have fed a single bird, two days out 
of the nest, from at least 4:00 AM. until 8:27 P.M. During those 
periods of observation when the male and his charge were checked, 
the young bird was fed on the average of once every 7.5 minutes, or 
approximately 132 feedings during the day. 
FALL DEPARTURE: 
By the second week of August the adult Y ellowthroats began to 
leave the study areas at both Ann Arbor and Duluth. The adult males 
leave first, and by the first of September any adult birds still found in 
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the area are likely to be females. The adult birds still present after the 
first of September are those with late broods. 
Apparently there is no special gathering place from which Yellow-
throats leave on their fall flight. With the exception of 1949, a good 
share of my time in August and September was spent looking in 
places other than my study areas in hopes of finding banded birds. I 
never saw any of my banded birds any place but on the study areas 
and have no foreign banding returns from them. 
The latest date that a complete family unit was found in its original 
territory was September 9, 1948. An immature male with the begin-
nings of a black mask was found in his home territory as late as Sep-
tember 16. It had hatched 70 days before. 
The fall migration pattern for Y ellowthroats was shown, at least in 
part, by J.C. Wood (1907:329) when he said that he had taken no 
male adults after mid-September, and that the very latest birds were 
junior females. Beyer, et al. (1906: 281) said that the first transient 
Yellowthroats appeared in Louisiana during the last week of August. 
Stone (1937: 839) told of vast numbers of Yellowthroats appearing 
in migratory waves at Cape May. I have seen no large migratory 
flocks in my study areas or elsewhere in Michigan and Minnesota. 
REPRODUCTION AND SURVIVAL: 
During the four years of the present Yellowthroat study, I found 
100 of 152 Yellowthroat eggs hatching; 79 produced young that 
fledged. Nesting success, then, was slightly better than 51.9 per cent. 
This was a very high rate of success when compared to some other 
Passerine nest studies: 
Song Sparrow 41.5% Nice (1933: 123). 
Prothonotary Warbler 25.6% Walkinshaw (1941: 12). 
Ovenbird 43.5% Hann (1937: 198). 
Bicknell's Thrush 24.4% Wallace (1939:359). 
9 studies of Passerine birds 45.9% Nice ( 1937: 149). 
If, however, we examine each separate year (Table 4), we find 
that the years of 1948 and 1949 were highly successful, while the 
years of 1950 and 1951 fell below average. The factor of predation 
played a greater role in the last two years of the study than it did 
during the first two; seven per cent of the total loss in 1948; four per 
cent in 1949; 43 per cent in 1950; and 23 per cent in 1951. It is 
likely that predation is most important when it is coupled with a 
short breeding season. Table 2 shows that a smaller proportion of 
second and third attempts failed than did the first attempts. When 
the length of the season limits the chances for repeat attempts the 
nesting success will be severely reduced by heavy predation. 
The total loss of eggs and young during the four years of study 
were attributed to the following reasons: man, 10.9 per cent; cow-
bird, 43.8 per cent; infertile or addled eggs, 8.2 per cent; predators, 
30.1 per cent; and unknown causes, 6.8 per cent. Man should prob-
ably be charged to a greater extent, for he undoubtedly is indirectly 
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Table 4. SUCCESS AND MORTALITY OF THE YELLOWTHROAT IN THE ANN ARBOR 
AND DULUTH STUDY AREAS. 
1948 
Number of females for which nests were 
found ............................ 14 
Number of nests found ................ 18 
Yellowthroat eggs laid ................ 59 
Yellowthroat eggs hatched ............. 41 
Percentage of Yellowthroat Eggs Hatched 69.5 
Loss of eggs . . . . . . . . . . . . . . . . . . . . . . . . 18 
Eggs broken . . . . . . . . . . . . . . . . . . . . . . 2 
Eggs removed from nest by Cowbirds. . 3 
Eggs punctured . . . . . . . . . . . . . . . . . . . . 3 
Eggs infertile, or failed to hatch for 
reasons other than punctures . . . . . . . 7 
Eggs removed by predators. . . . . . . . . . . 0 
Eggs lost through nest desertion. . . . . . 3 
Yellowthroats fledged .................. 37 
Fledging (per cent of eggs laid) ...... 62.7 
Fledging (per cent of eggs hatched) ... 90:2 
Loss of Nestlings . . . . . . . . . . . . . . . . . . . . 4 
Predation . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Accidentally killed . . . . . . . . . . . . . . . . . 0 
Died in the nest, cause undetermined. . 0 
Average number of young fledged per nest 2.05 
Number of females known to be unsuc-
cessful in fledging young . . . . . . . . . . . . 0 
Theoretical production based on four eggs 
per nest .......................... 72 
Percentage success of season, based on 
theoretical production and successful 
fledgings .......................... 45.8 
Number of nests ascribed as first 
attempts. . ...................... 13 
Number of first attempts that 
fledged young . . . . . . . . . . . . . . . . . . . 9 
Number of nests ascribed as second 
attempts ........................ 4 
Number of second attempts that 
fledged young . . . . . . . . . . . . . . . . . . . 3 
Number of nests ascribed as third 
attempts ....................... . 
Number of third attempts that fledged 























































































responsible for some of the loss to predators and also to cowbirds, 
because of his disturbing activities. 
Ann Arbor: By comparison, Ann Arbor was relatively free from 
predation on Yellowthroats. This can be seen by the comparative list 
of nests found and losses recorded for all species that were checked 
regularly in ·1949: · 
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Nests Found 
Black Duck . . . . . . . . . . . . . . . . . . 3 
Alder Flycatcher . . . . . . . . . . . . . . 19 
Catbird . . . . . . . . . . . . . . . . . . . . . . 7 
Robin . . . . . . . . . . . . . . . . . . . . . . . 2 
Yellow Warbler . . . . . . . . . . . . . . . 8 
Yellowthroat . . . . . . . . . . . . . . . . . 20 
Indigo Bunting . . . . . . . . . . . . . . . . 5 
Goldfinch . . . . . . . . . . . . . . . . . . . . 8 









In 1948 and 1949 two eggs and four nestlings were taken by preda-
tors, or about 13 per cent of the total egg and nestling loss suffered 
by the Yellowthroats. 
The possible list of predators in the area was a long one, but none 
was caught in the act. The lack of damage to most nests was charac-
teristic not only of the preyed-upon nests of the Yellowthroat, but 
those of other species as well. Circumstantial evidence led me to be-
lieve that snakes were the prime predators in the Ann Arbor area. 
Three young birds died in a newly-found nest as I examined them, 
and a fourth was barely able to give the food response. The next 
morning the nest was completely empty. The cause of death was not 
clear, but the disturbance I made while searching for the nest may 
have prevented the female from giving them needed protection from 
the sun. 
One nest was badly infested by mites, but a cowbird and a Yellow-
throat were successfully fledged. 
I accidentally kicked over one nest while searching for it and one 
bird died from injuries received in this accident. Duluth: Predation 
in the Duluth area accounted for the loss of five eggs and 12 nestlings, 
or about 57.2 per cent of the total loss. 
As was true in Ann Arbor, the nests that were preyed upon gen-
erally did not have their structure disturbed, nor were there any 
broken eggs left in the nest. However, in 1950 there was one nest 
torn from its moorings and three young taken. This appeared to be 
small mammal work and a Red Squirred that lived nearby was the 
logical suspect. Again, as in Ann Arbor, evidence for predation was 
strictly circumstantial. Snakes were not thought to be the chief preda-
tors here. Storeria occipitomaculata is not a predator on birds, and 
Thamnophis sirtalis, the only other snake found in the study area, had 
not been seen anywhere near this particular territory. The Red Squir-
rel was fairly common in 1950 when predation accounted for better 
than 43 per cent of the total loss; in 1951 not a single squirrel was 
recorded in the study area, and predation accounted for only 23 per 
cent of the total loss. Hann (1937: 199) found that the Red Squirrel 
merely took eggs or young and did not damage the nest. 
One nest was badly infested with mites, but their effect on the 
young could not be determined as this nest was destroyed by a preda-
tor the day after it was found. 
At one nest, two newly-hatched young and an egg disappeared, but 
a third bird was left in the nest with a severe wound on its head. The 
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bird developed slowly and was found dead in the nest five days later. 
The cowbird as an enemy of the Y ellowthroat is discussed in 
another paper (Hofslund, 1957). 
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